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(57) ABSTRACT

A display panel and a testing method are provided. The dis-
play panel has a display region and a peripheral circuit region,
and includes an active device array substrate, an opposite
substrate and a display medium located between the above
two substrates. The active device array substrate includes
scan lines, data lines, pixel units, a common electrode layer
and testing lines. The scan lines and the data lines are inter-
sected to define a plurality of pixel regions in the display
region. The pixel units are disposed in the display region
respectively, and each pixel unit is electrically connected to
the corresponding scan line and the data line. The common
electrode layer covers the data lines at least. The testing lines
are disposed in the display region, and each testing line which
is located between the common electrode layer and the data
lines is at least overlapped to the data lines.

9 Claims, 4 Drawing Sheets
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1
DISPLAY PANEL AND TESTING METHOD
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the priority benefit of Taiwan
application serial no. 102139755, filed on Nov. 1, 2013. The
entirety of the above-mentioned patent application is hereby
incorporated by reference herein and made a part of this
specification.

BACKGROUND

1. Technical Field

The invention relates to a panel and a testing method
thereof.

2. Related Art

Generally, a display panel is composed of an active device
array substrate, an opposite substrate and a display medium
layer disposed between the above two substrate.

An electrical testing is generally performed after the manu-
facturing process of the active device array substrate is com-
pleted, so as to ensure that the active device array substrate
does not have a defect that influences a display quality during
the manufacturing process. Moreover, in case that the defect
that influences the display quality is detected, a position of the
defect can be further found for repairing, so as to improve a
manufacturing yield.

However, when a data line and a common electrode in the
active device array substrate are short-circuited, since the
common electrodes are electrically connected in an array and
distributed on the data lines, the position of the defect cannot
be determined for repairing according to a testing result,
which increases a cost caused by the deteriorated manufac-
turing process. Therefore, how to correctly determine the
position of the defect in case that the data line and the com-
mon electrode are short-circuited is an important problem
required to be resolved.

SUMMARY

The invention is directed to a display panel and a testing
method thereof, when a data line is short-circuited to a com-
mon electrode layer, coordinates of a scan line corresponding
to a short-circuit position is detected.

The invention provides a display panel having a display
region and a peripheral circuit region, and including an active
device array substrate, an opposite substrate and a display
medium layer disposed between the active device array sub-
strate and the opposite substrate. The active device array
substrate includes a plurality of scan lines, a plurality of data
lines, a plurality of pixel units, a common electrode layer and
aplurality of testing lines. The scan lines and the data lines are
intersected to define a plurality of pixel regions in the display
region. The pixel units are respectively disposed in the pixel
regions, and each of the pixel units is electrically connected to
the corresponding scan line and the data line. The common
electrode layer at least covers the data lines. The testing lines
are disposed in the display region, and each ofthe testing lines
is at least overlapped with the data lines, and is located
between the common electrode layer and the data lines.

The invention provides a testing method of a display panel.
In the method, the aforementioned display panel is provided.
A testing signal is input to one of the testing lines. A testing
result signal is received from the data line corresponding to
one of the testing lines, where when the testing result signal is
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enabled, it is determined that the data line corresponding to
one of the testing lines is electrically connected to the com-
mon electrode layer and the testing line located between the
data lines and the common electrode layer, so as to obtain a
position where the data line corresponding to one of the
testing lines is short-circuited to the common electrode layer.

According to the above descriptions, since the testing lines
are disposed between the common electrode layer and the
datalines, when the data line is short-circuited to the common
electrode layer, the testing signal is input to one of the testing
lines, and the testing result signal is received from the data
line corresponding to the testing line, where when the testing
result signal is enabled, it is determined that the data line
corresponding to the testing line is electrically connected to
the common electrode layer and the testing line located
between the data lines and the common electrode layer, so as
to obtain a position where the data line corresponding to the
testing line is short-circuited to the common electrode layer,
and accordingly determine coordinates of the scan line cor-
responding to the position where the short-circuit is occurred.

In order to make the aforementioned and other features and
advantages of the invention comprehensible, several exem-
plary embodiments accompanied with figures are described
in detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top view of a display panel according to an
embodiment of the invention.

FIG. 2 is a cross-sectional view of FIG. 1 along a section
line I-I".

FIG. 3 is a top view of a display panel in which a data line
is short-circuited to a common electrode layer according to an
embodiment of the invention.

FIG. 4 is a cross-sectional view of FIG. 3 along a section
line II-II' where the data line is short-circuited to the common
electrode layer.

DETAILED DESCRIPTION OF DISCLOSED
EMBODIMENTS

FIG. 1 is a top view of a display panel according to an
embodiment of the invention. FIG. 2 is a cross-sectional view
of FIG. 1 along a section line I-I'. Referring to FIG. 1 and FIG.
2, in the present embodiment, the display panel 10 has a
display region 102 and a peripheral circuit region 104, and
includes an active device array substrate 100, an opposite
substrate 200 and a display medium layer 300 disposed
between the active device array substrate 100 and the opposite
substrate 200.

The active device array substrate 100 includes a substrate
110, a plurality of scan lines 120a-120d, a plurality of data
lines 130a-1304, a plurality of pixel units 140, a common
electrode layer 150 and a plurality of testing lines 160.

Indetail, in the display region 102 of the active device array
substrate 100, the scan lines 1204-1204d are parallel to each
other and extend along a first direction D1, and the data lines
130a-130d are parallel to each other and extend along a
second direction D2, where the first direction D1 is different
to the second direction D2, and the scan lines 120a-120d and
the data lines 130a-1304 are intersected to define the display
region 102 into a plurality of pixel regions U. The pixel units
140 are respectively configured in the pixel regions U. The
pixel unit 140 is at least electrically connected to one of the
scan lines 120a-1204 and one of the data lines 1304-1304. In
detail, the pixel unit 140 may include an active device 140a
and a pixel electrode 1405 electrically connected to the active
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device 140qa, where the active device 140qa is electrically
connected to the corresponding scan line and the correspond-
ing data line. The above structure of the pixel unit 140 is only
an explanatory example, and the numbers and shapes of the
active device 140a and the pixel electrode 1406 in the pixel
unit 140 are not limited by the invention, and the numbers of
the scan lines and the data lines electrically connected to the
pixel unit 140 are not limited by the invention either as well.

The common electrode layer 150 is disposed in all of the
pixel regions U and is patterned. The common electrode layer
150 in each of the pixel region U may have a plurality of
openings to expose the active device 140a and a part of the
pixel electrode 1405. Since the common electrode layers 150
in adjacent pixel regions U are connected to each other, at
least a part of the common electrode layer 150, a part of the
data lines 1304a-1304 and a part of the scan lines 120a-1204
are overlapped. Inthe present embodiment, the common elec-
trode layer 150 and the pixel electrodes 1405 are all disposed
on the same substrate 110, and the display panel 10 is, for
example, a fringe field switching (FFS) display panel.

The testing lines 160 are at least overlapped with the data
lines 1304-130d, and are located between the common elec-
trode layer 150 and the data lines 130a-1304.

In detail, the testing line 160 includes a connecting portion
160a and a plurality of finger portions 1605 connected to the
connecting portion 160aq, as that shown in FIG. 1. The con-
necting portions 160q o f'the testing lines 160 are arranged in
parallel and extend along the first direction D1. The connect-
ing portions 160a are arranged along the second direction D2
to substantially distribute over the entire display region 102,
and are arranged in parallel to the scan lines 120a-1204d.

At a junction of projections of the connecting portion 160a
and each of the data lines 1304-1304 that are projected to a
same plane, the testing line 160 further extends from the
connecting portion 160a towards the adjacent connecting
portion 160a along the second direction D2 to form the finger
portions 1605. Each of the finger portions 16056 is at least
partially overlapped to a portion of one of the data lines
130a-1304. In other words, the finger portion 1605 of the
testing line 160 is located between the data line 130¢ and the
common electrode layer 150, such that at least a part of the
common electrode layer 150 is overlapped with the data lines
130a-130d.

In the present embodiment, the finger portion 1605 is con-
nected to one of the connecting portions 160a. The finger
portion 1605 extends towards and is not connected to a next
connecting portion 160qa, such that a length of each of the
finger portions 1605 is substantially a length of one pixel unit
140. According to another point of view, the finger portions
1604 of a same testing line and the pixel units of one row are
ranged alternately, and the connecting portion 160a con-
nected to the finger portions 1605 are disposed adjacent to one
of'the scan lines 120a-1204 electrically connected to the pixel
units 140 of the said row . Therefore, coordinates of each
testing line 160 correspond to coordinates of one of the scan
lines 120a-1205.

In detail, FIG. 2 a cross-sectional view of FIG. 1 along the
section line I-I'. Referring to FIG. 2, a gate insulation layer
170, the data line 130c, a first insulation layer 180, the finger
portion 1605 of the testing line 160, a second insulation layer
190 and the common electrode layer 150 are sequentially
disposed on the substrate 110. The finger portion 1605 of the
testing line 160 is located between the data line 130¢ and the
common electrode layer 150, and the first insulation layer 180
is disposed between the finger portion 1605 and the data line
130c¢, and the second insulation layer 190 is disposed between
the finger portion 1605 and the common electrode layer 150.
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Therefore, in general, the finger portion 1605, the data line
130c¢ and the common electrode layer 150 are in an electri-
cally independent state.

In the present embodiment, the peripheral circuit region
104 on the active device array substrate 100 can be divided
into a driving device setting region 104« and a testing device
setting region 1044. The driving device setting region 104a
and the testing device setting region 1045 are respectively
located at two opposite sides of the display region 102, though
the invention is not limited thereto, and the driving device
setting region 104a and the testing device setting region 1045
can also be located at a same side of the display region 102. To
facilitate the description, the situation that the driving device
setting region 104a and the testing device setting region 1045
are respectively located at two opposite sides of the display
region 102 is taken as an example for description.

As that shown in. FIG. 1, a plurality oftesting pads 160c are
disposed in the testing device setting region 1045. Each of the
testing pads 160c¢ is electrically connected to a corresponding
connecting portion 160a. Here, since each of the testing pads
160c¢ has the same function, the testing pads 160c¢ are repre-
sented by a same symbol 160c. In case of a non-detection
mode, the testing line 160 is in an electrical floating state, and
is not connected to the other signal input devices, though the
invention is not limited thereto, and the testing line 160 can
also be designed to have a fixed signal under the non-detec-
tion mode. To facilitate the description, the situation that the
testing line 160 is in the electrical floating state is taken as an
example for descriptions.

The peripheral circuit region 104 on the active device array
substrate 100 is further configured with a plurality of signal
pads 112. The signal pads 112 include a first signal pad 112«
serially connecting the odd data lines 130a and 130¢ and a
second signal pads 1125 serially connecting the even data
lines 1305 and 1304, though the serial connecting method and
the number of the signal pads are not limited thereto. As that
shown in FIG. 1, the signal pads 112 and the data lines
130a-130d can be different film layers to meet a demand for
jumper. Moreover, the signal pads 112 are electrically con-
nected to the corresponding data lines 130a-130d respec-
tively.

After a manufacturing process of the active device array
substrate 100 is completed, an electrical testing procedure is
generally performed, and a detecting method thereof is
described below with reference of the active device array
substrate 100 of FIG. 1. Referring to FIG. 1 and FIG. 2, a
testing signal can be respectively input to each of the testing
pads 160¢, and it is detected whether there is a signal output
through each of the signal pads 112, though the method for
transmitting the testing signal is not limited thereto. The
testing signal can also be respectively input to each of the
signal pads 112, and it is detected whether there is a signal
output through each of the testing pads 160c. To facilitate
description, a situation that the testing signal is input to each
of'the testing pads 160c¢ and the signal is received through the
signal pads 112 is taken as an example for descriptions.

For example, FIG. 3 is a top view of the display panel in
which a data line is short-circuited to the common electrode
layer according to an embodiment of the invention. FIG. 4 is
a cross-sectional view of FIG. 3 along a section line II-IT'.
Referring to FIG. 3 and FIG. 4, the data line 130a is short-
circuited to the common electrode layer 150, and a short-
circuit position thereof is near the section line II-1I' as that
shown in FIG. 3. The data line 1304 is short-circuited to the
common electrode layer 150, i.e. the insulation layers 180 and
190 disposed between the data line 130a and the common
electrode layer 150 are damaged, such that the data line 130a
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and the common electrode layer 150 are electrically con-
nected. Moreover, the finger portion 1605 of the testing line
160 configured between the data line 130a and the common
electrode layer 150 is also electrically connected to the data
line 1304 and the common electrode layer 150.

The testing signal is sequentially input to the testing pads
160c, and detection signals are simultaneously received from
the signal pads 112. For example, when the testing signal is
input to a first testing line 160 (corresponding to the scan line
120a), a testing result signal is received from the data line
130a, and now the testing result signal is not enabled (for
example, a current signal is not received from the correspond-
ing first signal pad 1124), and it is determined that none
short-circuit is occurred to the part of the data lines 130a-
130d corresponding to the pixel units 140 connected to the
scan line 120a.

When the testing signal is input to a third testing line 160
(corresponding to the scan line 120¢), the testing result signal
is received from the data line 130a, and now the testing result
signal is enabled (for example, a current signal is received
from the corresponding first signal pad 112a), and it is deter-
mined that the finger portion 1605 of the third testing line 160
is electrically connected to the data line 130a and the common
electrode layer 150, such that coordinates of the testing line
160 at the short-circuit position is obtained, so as to obtain
coordinates of the corresponding scan line 120c. In other
words, it is determined that the short-circuit is occurred to the
part of the data lines 130a-1304d corresponding to the pixel
units 140 connected to the scan line 120c.

Then, a visual detection is performed through a design or a
cell shorting bar (CST) to obtain the coordinates of the data
line 130a where short-circuit is occurred. Therefore, accord-
ing to the above detection method, the coordinates of the scan
line 120c and the data line 130a where short-circuit is
occurred can be accurately determined.

In summary, in the pixel units corresponding to each of the
scan lines on the active device array substrate of the display
panel, finger portions of a testing line are disposed between
the data line and the common electrode layer, and are con-
nected in series to each other through the connection portion
of the testing line along a direction parallel to the scan line.
Each of the testing lines is electrically connected to a testing
pad in the non-display region, and each of the data lines is also
connected in series to the signal pad in the non-display region.
Inthis way, when the electrical testing is to be performed after
the manufacturing process of the active device array substrate
is completed, a testing signal can be respectively input to each
of the testing pads, and it is detected whether a signal is
received from the signal pad. In this way, in case that the data
line and the common electrode layer in the active device array
substrate are short-circuited, the coordinates of the scan line
having the short-circuit problem can be accurately deter-
mined, so as to facilitate repairing the short-circuit and
improving a production yield.

What is claimed is:

1. A display panel, having a display region and a peripheral
circuit region, the display panel comprising:

an active device array substrate, comprising:

a plurality of scan lines and a plurality of data lines,
intersected to define a plurality of pixel regions in the
display region;

a plurality of pixel units, respectively disposed in the
pixel regions, wherein each of the pixel units is elec-
trically connected to the corresponding scan line and
the data line;

a common electrode layer, at least covering the data
lines; and
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aplurality of testing lines, disposed in the display region,
wherein each of the testing lines is at least overlapped
with the data lines, and is located between the com-
mon electrode layer and the data lines, each of the
testing lines comprises a connecting portion and a
plurality of finger portions connected to the connect-
ing portion, and each of the finger portions is over-
lapped to one of the data lines;

an opposite substrate, disposed opposite to the active

device array substrate; and

a display medium layer, disposed between the active

device array substrate and the opposite substrate.

2. The display panel as claimed in claim 1, wherein an
extending direction of the connecting portion is parallel to an
extending direction of the scan line.

3. The display panel as claimed in claim 1, wherein a length
of each of the finger portions is a length of one pixel unit.

4. The display panel as claimed in claim 1, wherein the
testing lines are electrically floating.

5. The display panel as claimed in claim 1, wherein a first
insulation layer is disposed between the testing lines and the
common electrode layer, and a second insulating layer is
disposed between the testing lines and the data lines.

6. The display panel as claimed in claim 1, wherein the
peripheral circuit region comprises a driving device setting
region and a testing device setting region disposed at different
sides of the display region, and the display panel further
comprises a plurality of testing pads disposed in the testing
device setting region, and each of the testing lines extends
from the display region to the testing device setting region to
electrically connect one of the testing pads.

7. The display panel as claimed in claim 1, further com-
prising a plurality of signal pads disposed in the peripheral
circuit region, wherein the data lines are electrically con-
nected to one of the signal pads, respectively.

8. A testing method of a display panel, comprising:

providing a display panel having a display region and a

peripheral circuit region, wherein the display panel com-

prises:

an active device array substrate, comprising:

a plurality of scan lines and a plurality of data lines,
intersected to define a plurality of pixel regions in the
display region;

a plurality of pixel units, respectively disposed in the
pixel regions, wherein each of the pixel units is elec-
trically connected to the corresponding scan line and
the data line;

a common electrode layer, at least covering the data
lines; and

aplurality of testing lines, disposed in the display region,
wherein each of the testing lines is at least overlapped
to the data lines, and is located between the common
electrode layer and the data lines;

an opposite substrate, disposed opposite to the active

device array substrate; and

a display medium layer, disposed between the active

device array substrate and the opposite substrate;

inputting a testing signal to one of the testing lines;

receiving a testing result signal from the data line corre-
sponding to one of the testing lines, wherein when the
testing result signal is enabled, it is determined that the
data line corresponding to one of the testing lines is
electrically connected to the common electrode layer
and the testing line located between the data lines and the
common electrode layer, to obtain a position where the
data line corresponding to one of the testing lines is
short-circuited to the common electrode layer.



US 9,153,154 B2
7

9. The testing method of the display panel as claimed in
claim 8, wherein each of the testing lines comprises a con-
necting portion and a plurality of finger portions connected to
the connecting portion, and each of the finger portions is
overlapped to one of the data lines, and an extending direction 5
of'the connecting portion is parallel to an extending direction
of the scan line, and the testing method of the display panel
further comprises:

inputting the testing signal to the connecting portion of one

of' the testing lines; and 10
receiving the testing result signal from the data line corre-
sponding to one of the testing lines, wherein when the
testing result signal is enabled, it is determined that the
data line corresponding to one of the testing lines is
electrically connected to the common electrode layer 15
and the testing line located between the data lines and the
common electrode layer, so as to obtain a position where
the data line corresponding to one of the testing lines is
short-circuited to the common electrode layer.
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